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Plankton identified in Stomach contents of Oreochromis nilotics
(Pisces, CICHLIDAE) and the water system of Lakes Edward,
George, and Kazinga channel - Uganda
LOWE-MCCONNELL (1958) summarised the
composition of the food contents found in
stomachs of O. niiotic//s of East African Great
Lakes as primarily algae however, in Lake
Victoria for example several studies have
shown changes in feeding habits of fish
following species introduction there.
BALIRWA (1990) found the major food items
of O. niloticlts from trawl catches on L. Victoria
to be detritus, invertebrates and phytoplankton.
WELCOMME (1967) identified phytoplankton
and bottom deposits in fish stomachs from L.
Victoria gill net catch samples, GETABU
(1994) identified blue-green algae, diatoms and
aquatic invertebrates in the Nyanza Gulf, L.
Victoria while BALIRWA (1998) observed that
detritus material and insects especially
chironomid larvae, Caridina, molluscs were the
most important items regularly ingested by O.
niloticus caught from trawl catches in shallow
littoral zone habitats of Nothern portion of Lake
Victoria making up to 50% - 65% mean volume
of stomach contents. Phytoplankton and higher
plant remains made up less than 15% of mean
only phytoplankton in fish from L.victoria.
Other observations on the O. niloticl/s stomach
contents carried out on Lake Rudolf (Turkana)
(HARBOTT, 1975) using a seine net showed
that the dominant algae were the blue-greens
such as Spirulina laxissima S. terebrifoemis,
Anabaena spiroides and Chrooccus spp with a
few Microcystis spp colonies. The diatoms
identified were of Navicula spp, Achnanthes
spp and Cymbella spp. Zooplankton and
Protozoa were scarce.
On the other hand, WORTHINGTON (1932)
noted that O. niloticus ingested a wide range of
food material in Lake Edward, George and
Albert and WORTHINGTON and RICARDO
(1936) found crustacea, chironomids and algae
in the stomachs of fish from these habitats but
INTRODUCTION
LOWE-MCCONNELL (1958) reported phyto-
plankton and diatoms as the major food items
identified in O. niloticus stomachs for fish
caught by gill nets on Lake Edward while on
Lake George, it was reported that O. niloticus
fed on phytoplankton as well as bottom
deposits. Green lake algae were observed by
Poll (1939) as filling up the stomachs and
intestines of 0. niloticus in L. Geo·rge. FISH
(1955) stated that the fish fed on bottom
deposits and on some zooplankton in L.
George. GANF (1972) and MORIARTY and
MORIARTY (1973) noted that O. niloticus
from L.Geoge fed mostly on phytoplankton
species, 70% being blue-green algae dominated
by Microcystis aaeruginosa, M. flos- aquae
and Anabaenopsis species. Other food items of
lesser importance were zooplankton dominated
by copepods.
Lake Edward (Fig. I) is connected to Lake
George by Kazinga Channel. The commercial
fisheries of this water system are dominated by
Oreochromis niloticus and Bagrus docmak.
However, O. niloticus is on the decline in
commercial catches and yet the water system
may be rich in phytoplankton, the common
food for O. niloticlts.
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v o l u m e o f t h e s t o m a c h c o n t e n t s . A m o n g t h e
p h y t o p l a n k t o n , t h e d o m i n a n t t a x a w e r e b l u e -
g r e e n a l g a e e . g . M i c r o c y s t i s , A n a b a e n a ,
M e r i s m o p e d i a , L y n g b y a s p p a n d D i a t o m s w e r e
N i t z c h i a , M e l o s i r a a n d N a v i c u l a s p p .
I n L a k e s G e o r g e , E d w a r d a n d K a z i n g a
C h a n n e l , t h e r e h a s b e e n n o s i m i l a r d e t a i l e d a n d
f o l l o w u p s t u d i e s o n t h e m a j o r f o o d i t e m s
i n g e s t e d b y 0 . n i l o t i c u s i n m o r e t h a n t w o
d e c a d e s a n d y e t t h e r e a r e s o m e c h a n g e s
e s p e c i a l l y i n t h e c o m m e r c i a l f i s h e r y o f t h e
s p e c i e s . T h o u g h t h e s a m p l e s a n l a y z e d i n t h i s
s t u d y w e r e n o t v e r y m a n y , t h e s e v e r a l
o r g a n i s m s i d e n t i f i e d i n t h e w a t e r s a m p l e s a n d
i n t h e s t o m a c h c o n t e n t s o f t h e f i s h w i l l a d d t o
t h e p o o l o f t h e e x i s t i n g k n o w l e d g e e s p e c i a l l y
o n t h e p h y t o p l a n k t o n a n d o p e n a v e n u e s f o r
d e t a i l e d i n v e s t i g a t i o n s i n t h e f o o d a n d f e e d i n g
h a b i t a t s o f t h e s p e c i e s .
M A T E R I A L S A N D M E T H O D S
T h e s a m p k s w e r e c o l l e c t e d f r o m L a k e E d w a r d
a t Rwensh,~.ma, K i s e n y i a n d K a t w e , a n d f r o m
L a k e G e o r g e a t M a h y o r o , K a s h a k a a n d K a s e n y i
a n d i n K a z i n g a C h a n n e l a t K a t u n g u r u . T h e
w a t e r s y s t e m a n d s t a t i o n s a r e i n d i c a t e d i n
F i g u r e 1 . W a t e r s a m p l e s a n d O . n i l o t i c l t s
s t o m a c h c o n t e n t s w e r e c o l l e c t e d d u r i n g M a r c h
t o M a y 1 9 9 1 . S a m p l i n g w a s c a r r i e d o u t b e f o r e
m i d d a y . T h e w a t e r s a m p l e s w e r e c o l l e c t e d f r o m
d e p t h s r a n g i n g f r o m 0 . 1 m t o 1 . 8 m u s i n g a V a n
D o r n s a m p l e r . O . n i l o t i c u s s t o m a c h s w e r e
r e m o v e d f r o m f i s h c a u g h t b y e x p e r i m e n t a l
b e a c h s e i n e i n p o s i t i o n s w h e r e w a t e r s a m p l e s
w e r e o b t a i n e d . O n l y 1 0 f i s h r a n g i n g f r o m 1 0 -
3 5 c m i n t o t a l l e n g t h w e r e e x a m i n e d f r o m e a c h
s t a t i o n .
E a c h i n d i v i d u a l s a m p l e o f w a t e r o r s t o m a c h
c o n t e n t s w a s p r e s e r v e d i n 5 % f o r m a l i n f o r
s u b s e q u e n t a n a l y s i s . 5 m l o f e a c h o f a w e l l
s h a k e n s a m p l e , o n e m l o f s u b - s a m p l e w a s
d r a w n a n d t r a n s f e r r e d o n t o a s l i d e a n d c o v e r e d
w i t h a c o v e r s l i p . T h e o r g a n i s m s , c e l l o r
c o l o n i e s a n d o t h e r m a t e r i a l s p r e s e n t w e r e
i d e n t i f i e d u n d e r a b i n o c u l a r m i c r o s c o p e .
E s t i m a t e s w e r e b a s e d o n t h e p o i n t m e h t o d
( H Y N E S , 1 9 5 0 ) .
' . ; " . , .
S t o m a c h c o n t e n t a n a l y s i s : A p o i n t m e t h o d
s i m i l a r t o t h a t i n w a t e r s a m p l e a n a l y s i s w a s
u s e d . T h e s u b - s a m p l e s w e r e s c a n n e d u n d e r a
b i n o c u l a r m i c r o s c o p e t o i d e n t i f y t h e o r g a n i s m s
a n d o t h e r m a t e r i a l s . T h e d i f f e r e n t o r g a n i s m s
a n d m a t e r i a l w e r e a l l o c a t e d p o i n t s a n d t h e s e
p o i n t s f o r e a c h f o o d i t e m o r m a t e r i a l s w e r e
s u m m e d u p a n d s c a l e d d o w n t o p e r c e n t a g e
c o m p o s i t i o n o n a d e c r e a s i n g o r d e r o f
a b u n d a n c e .
P o i n t s w e r e a l l o c a t e d a s f o l l o w s :
+ = o n e o r g a n i s m , c o l o n y , c e l l o r m a t e r i a l
o b s e r v e d .
+ + = t w o t o f i v e i t e m s
+ + + = si~ t o n i n e i t e m s
+ + + + = t e n a n d a b o v e i t e m s - a b u n d a n t
R E S U L T S
W a t e r s a m p l e a n a l y s i s
T h e o r g a n i s m s i d e n t i f i e d f r o m t h e w a t e r
s a m p l e s o b t a i n e d i r r e s p e c t i v e o f s t a t i o n o r
d e p t h w e r e m a i n l y t h e p h y t o p l a n k t o n ( d i a t o m s ,
b l u e - g r e e n a l g a e a n d g r e e n a l g a e ) . O f t h e
p h y t o p l a n k t o n , b l u e g r e e n - a l g a e w e r e t h e m o s t
a b u n d a n t b o t h i n q u a n t i t y a n d n u m b e r o f
s p e c i e s e s p e c i a l l y i n L . G e o r g e ( T a b l e 1 ) . I n
o r d e r o f i m p o r t a n c e w e r e M i c r o c y s t i s s p p ,
P l a n k t o l y n g b y a s p p a n d A n a b a e n o p s i s s p p
w e r e t h e d o m i n a n t b l u e g r e e n s . D i a t o m s a n d
g r e e n a l g a e w e r e p r e s e n t b u t l e s s a b u n d a n t .
S t o m a c h s a m p l e a n a l y s i s
T h e e s t i m a t e d p r o p o r t i o n s o f d i f f e r e n t t y p e s o f
p h y t o p l a n k t o n i d e n t i f i e d i n O . n i l o t i c u s
s t o m a c h c o n t e n t s ( T a b l e 2 ) i n d i c a t e t h a t b l u e -
g r e e n a l g a e w e r e t h e m o s t a b u n d a n t f o l l o w e d
b y t h e d i a t o m s a n d g r e e n a l g a e . H o w e v e r , s o m e
o f t h e b l u e - g r e e n a l g a e s u c h a s C h r o o c o c c u s ,
O s c i l l a t o r i a a n d C l o s t e r i u m , t h e d i a t o m s
S y n e d r a , R h o p a l o d i a , F l a g i l a r i a , S t e p h a n o -
d i s c u s s p p ; t h e g r e e n a l g a e , C o s m a r i w n ,
R h o p h i d i u m , S t a u r a s t r u m , T e t r a e d r o n s p p
i d e n t i f i e d i n t h e s t o m a c h c o n t e n t s w e r e n o t
o b e s e r v e d i n t h e w a t e r s a m p l e s . T h e p e n n a t e
f o r m o f d i a t o m s e n c o u n t e r e d i n t h e w a t e r
s a m p l e s w e r e n o t i d e n t i f i e d i n s t o m a c h c o n t e n t s .
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stomach contents are shown in Table 3. Other
items found in the stomach contents but
estimated separately from phyroplankton
included in order of importance: unidentified
higher plant remains, rotifers, unidentified
insect remains, chironomids, copepods, detrital
material and sand grains.
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Of the blue green algae identified in the
stomach contents Microcystis contributed 60%,
Lyngbya 14% and Merismopedia 8%. Diatoms
were Surirella 31 %, Navirula 21 % and Nitzchia
18%. Green algae were mostly of Scenedesmus
40%, Filamentous algae 16% and Pediastrwn
10%. The various estimated proportions of
phytoplankton identified in O. niloticlls
o
o
Fig.!. Location of sampling sites on Lake Edward, George and Kazinga Channel
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I I
T a b l e 1 : P h y t o p l a n k t o n t a x a i d e n t i f i e d a t d i f f e r e n t d e p t h s f r o m w a t e r s a m p l e s o f L a k e s E d w a r d . G e o r g e a n d K a z i n g a
C h a n n e l ( M a r c h - M a y 1 9 9 1 ) . N / S m e a n s n o t s a m p l e d .
D e p t h ( m )
L . E d w a r d
L . G e o r g e K a z i n g a C h a n n e l
D i a t o m s
0 . 1 m P e n n a t e f o r m
P e n n a t e f o r m
M e l o s i r a
N i t z s c h i a
N a v i c u l a
P e n n a t e f o r m
N i t z s c h i a
S u r i r e l i a
0 . 5 m N i t z s c h i a
N i t z s c h i a
1 . 0 m N / S N / S
N i t z s c h i a
1 . 8 m N / S
N / S M e l o s i r a
B l u e g r e e n a l g a e
0 . 1 m M i c r o c y s t i s
M i c r o c y s t i s M i c r o c y s t i s
P l a n k t o l y l l g h y a
P l a n k t o l y n g b y a
.
A n a b a e n a
A n a b a e n o p s i s L y n g b y a
A n a b a e n o p s i s
C y l i n d r o s p e r m u m
P l a n k t o l Y l l g a b y a
M e r i s m o p e d i a L y n g b y a
A n a b a e n o p s i s
"
0 . 5 m M i c r o c y s t i s
M i c r o c y s t i s M i c r o c y s t i s
t
P l a n k t o l y n g b y a
P l a n k t o l y n g b y a P l a n k r o l y n g b y a
A n a h a e n o p s i s
L y n g b y a A n a b a e n o p s i s
t
C y l i n d r o s p e r m w l l
~
M e r i s l 1 l o p e d i a
A n a b a e l l o p s i s
1 . 0 m N / S N / S
A n a b a e n a
M i c r o c y s t i s
P l a n k t o l y n g b y a
1 . 8 m N / S
N / S P l a n k t o l y n g b y a
A n a b a e l l o p s i s
A n a b a e n a
G r e e n a l g a e
0 . 1 m N / S
S c e n e d e s m u s
S c e n e d e s m u s
A n k i s t r o d e s m u s
0 . 5 m P e d i a s t r u m
A n k i s t r o d e s m u s P e d i a s t r l t m
S c e n e d e s m u s
S c e n e d e s l 1 l u s
S c e n e d e s m u s
1 . 0 m N / S
N / S
S c e n e d e s m u s
P e d i a s t r w n
1 . 8 m N / S
N / S P e d i a s t r u m
S c e n e d e s m u s
T a b l e 2 : E s t i m a t e d p r o p o r t i o n s o f d i f f e r e n t t y p e s o f p h y t o p l a n k t o n i d e n t i f i e d i n t h e s t o m a c h s o f O . n i l o t i c u s f r o m
L a k e s E d w a r d , G e o r g e a n d K a z i n g a C h a n n e l
P h y t o p l a n k t o n
L . E d w a r d
L . G e o r g e
K a z i n g a C h a n n e l
D i a t o m s
4 0 %
2 5 % 2 8 %
B l u e - g r e e n 4 4 %
6 2 % 5 4 %
G r e e n a l g a e
1 6 % 1 3 % 1 8 %
' ' ' 1 ' .
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Table 3. Estimated proportions of different phytoplankton taxa (% composition in samples) in the diet of O. niloticus
of lakes Edward, George and Kazinga Channel.
L. Edward L. George Kazinga Channel
Diatom spp%
Surirelia 34 25 43
Navicula 26 37 29
Nitzschia 16 21 21
Melosira 9 4 0
Flagilaria 7 4 7
Step!wnodiscus 5 7 0
Rhopalodia I I 0
Synedra 2 0 0
Blue green algae spp %
Microcystis 50 64 70
Lyngbya 21 II 19
Merismopedia 12 7 4
ChroOCOCCllS I 9 7
Oscillatoria 3 I 0
Anabaenopsis 0 2 0
Anabaena 0 I 0
Closteriul1l 0 0.4 0
Cvlindrospermuf/l 13 6 0
Scenedes/llus 69 13 56
Green algae spp %
Pediastrul1l 10 8 22
Filamentous algae 10 21 22
Cosll1orium 0 19 0
Rhophidiu11l 0 25 0
Staurastrulll 12 2 0
Tetraedron 0 4 0
Ankistrodesmus 0 8 0
DISCUSSION AND CONCLUSION
The point method (Hynes, 1950) was used
because it was easy and rapid to apply and
required no special apparatus. Food items
identified in stomach contents but not in water
samples indicate that 0. niloticus in their water
bodies feeds in several different habitats and at
various water depths even though some habitats
were not covered by the sampling techniques
used. The gear used to sample the fish could
also influence the types of food ingested by the
fish. Only the beach seine was used during the
study and in day time close to the shore line.
Seasonal sampling was not taken into
consideration nor were the individual size
groups of fish. The pennate form of diatoms
identified in the water samples but not in fish
stomach contents could be due to sampling
methodologies or the type of the diatoms are
not preferred by the fish. Though O. niloticus is
known mainly to be a herbivorous fish in the
water system (Moriarty 1973), it was observed
to supplement its diet with invertebrates. For
example in the Northern part of Lake Victoria
Balirwa (1998) observed that the O. niloticlts
does not exhibit the same feeding habits (i.e.
herbivorous diet) as had been reported by
several previous studies on the food of this
species, but also feeds on Molluscs,
Chironomids, Caridina and higher plant
material etc. The species feeding mainly during
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t h e d a y w a s r e p o r t e d e a r l i e r ( M o r i a r t y a n d
M o r i a r t y , 1 9 7 3 ) f o r L a k e G e o r g e . T h e r e f o r e , t h e
t i m e o f c a p t u r e c o u l d h a v e i n f l u e n c e d t h e t y p e s
o f f o o d r e c o r d e d a s i n g e s t e d b y t h e f i s h d u r i n g
t h i s s t u d y . A l l e n ( 1 9 4 2 ) u s e d t h e r e s u l t s o f t h e
p o i n t m e t h o d ( a v a i l a b i l i t y f a c t o r ) i n s t u d i e s o f
t h e f o o d o f t h e f i s h a s a m e a s u r e o f a v a i l a b i l i t y
o f e a c h f o o d t o t h e f i s h . T h e p r e s e n c e o f d e t r i t u s
m a t e r i a l i n d i c a t e s t h a t t h e f i s h c a n a l s o f e e d n e a r
o r o n t h e l a k e b o t t o m . T h o u g h g e n e r a l l y t h e f i s h
i s a f i l t e r f e e d e r m a i n l y o n p h y t o p l a n k t o n , i t c a n
a l s o a c t i v e l y c h a s e i t s p r e y e s p e c i a l l y t h e
i n v e r t e b r a t e s l i k e c r u s t a c e a n s .
T h e p h y t o p l a n k t o n a b u n d a c e i n t h e w a t e r
s y s t e m a n d t h e i r p r e s e n c e i n t h e f o o d o f O .
n i l o t i c u s s e e m t o s u g g e s t t h a t t h e
p h y t o p l a n k t o n a r e s t i l l r e a d i l y a v a i l a h l e t o t h e
f i s h . T h e p h y t o p l a n k t o n t h e r e f o r e a r e r e a d i l y
a v a i l a b l e t o t h e f i s h i n t h e w a t e r s y s t e m .
T h o u g h p h y t o p l a n k t o n w e r e m o r e i m p o r t a n t i n
t h e d i e t o f f i s h , t h e f i s h c a n b e g e n e r a l l y
d e s c r i b e d a s o m n i v o r o u s a n d t h e i m p o r t a n c e o f
o t h e r f o o d i t e m s s h o u l d n o t b e u n d e r v a l u e d a s
t h e m e t h o d o l o g i c a l l i m i t a t i o n s o f s a m p l i n g ,
t i m e , h a b i t a t s s a m p l e d , s a m p l i n g g e a r a n d
l i m i t e d s a m p l e s c o u l d l e a d t o u n d e r e s t i m a t i o n
i n t h e p r e s e n t s t u d y . T h e f o o d o f O . n i l o t i c u s i n
t h e w a t e r s y s t e m i s s t i l l r e a d i l y a v a i l a b l e a n d
t h e f e e d i n g h a b i t s o f t h e f i s h h a s n o t c h a n g e d
m u c h . H o w e v e r , t h e f e e d i n g h a b i t s m a y v a r y
d e p e n d i n g o n i t e m s a v a i l a b l e f o r i n g e s t i o n .
A C K N O W L E D G E M E N T
T h e a u t h o r s a r e v e r y g r a t e f u l t o F i s h e r i e s
R e s e a r c h I n s t i t u t e ( F I R I ) t e c h n i c i a n s w h o
a s s i s t e d i n l a b o r a t o r y s a m p l e a n a l y s i s a n d t o
s c i e n t i s t s w h o m a d e s e v e r a l s u g g e s t i o n s f o r
i m p r o v e m e n t o f t h e m a n u s c r i p t .
R E F E R E N C E S
A l l e n , K . R ( 1 9 4 2 ) . C o m p a r i s o n o f b o t t o m f a u n a a s
s o u r c e s o f a v a i l a b l e f o o d . T r a n s . A m e r . F i s h .
S o c 7 1 : 2 7 5 - 2 8 2 .
B a l i r w a , J . S . ( 1 9 9 0 ) . T h e e f f e c t o f e c o l o g i c a l c h a n g e s
i n L a k e V i c t o r i a o n t h e p r e s e n t t r o p h i c
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